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OntheEquivalenceofTariffsandQuotas
withaMonopolisticNon-traded
IntermediateGoodMarket:ASimpleGeneralEquilibriumApproach
MasayukiOKAWA
l. Introduction
Itiswellknownthatifanimportmarketisperfectlyompetitive,tariffsandquotasare
equivalent.Itisalsowellunderstoodthatifthereisamonopolyelementintheimportmarket,
thequivalenceoftariffsandquotasbreaksdowna dtheoutputof hemonopolistissmaller
andthepriceislowerunderquotasthanundertariffs[SeeBhagwati(1965,1968)].Theseare
howevertwopolarcases,perfectcompetitionandm opoly.SinceBhagwatiinitiatedthdis-
cussion,manyresearchershavediscussedthprobleminmanymarketstructuresettingsthat
liesomewhereb tweenp rfectcompetitionandpuremonopoly.See,forexample,Itohand
Ono(1982,1984)andHwangandMai(1988).ItohandOno(1982,1984)developeda rice-
leadershipmodelandHwangandMai(1988)adoptedaconjecturalva iationsapproach
Alloftheanalyseshoweverhavebeenconductedinpartialequilibriumsettings.Thusit
hasbeenassumedthatthedomesticfirmscompetewithforeignfirmsonlyinthedomestic
market,thatis,thefinalgoodisconsumedonlyinthedomesticcountry.Moreoverthroleof
thedistributionofariffandquotarevenuesiscompletelyneg ected
Moreoveralltheanalysescitedabovehavefocusedonthemonopolisticelementi theim-
portmarketofafinalgood.
Inthispaperwesetupasimplegeneralequilibriumtwo-country,th ee-good(twofinal
goodsandonenontradedintermediategood),many-primaryfactort adingmodel.Weassume
thatfinalgoodsareproducedunderconditionsofperfectcompetitionandfreeentry,andare
tradedintemationally.Afinalgoodisproducedusinganontradedintermediategoodpro-
ducedbyamonopolistaswellasprimaryfactors,andthemarketforhegoodisprotectedby
protectionistp licie,i.e.tariffsorquotas
Intheframework,weexamineth quivalenceoftariffsandquotas,i.e.,theffectsof
changesintheregimefromtariffstoquotassetatthequilibriumlevelofimportsundertariffs
onthebehaviorofthemonopolistandon hewelfareoftheimportcountry.Weshowthat
eveniftheprotectedfinalgoodmarketisperfectlyompetitive,tariffsandquotasarenot
generallyequivalent.Theprofitsofthemonopolistsinbo htradingcountriesaralwaysgrea-
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terunderquotasthanundertariffs.Moreoverifthevalueoftheconjecturalva iationofthe
monopolistintheimportingcountryisgreater(resp.smaller)thanapositivecriticalv ue,then
theimportingcountryispotentiallybetteroff(resp.worseoff)underquotasthanundertariffs
Similarly,ifthevalueoftheconjecturalva iationofthemonopolistinthexportingcountryis
greater(resp.smaller)thansomecriticalv ue,thexportingcountryispotentiallybetteroff
(resp.worseoff)underquotasthanundertariffs
Thispaperisorganizedasfollows.Section2setsupourmodel.InSection3wedescribe
atradingequilibriumundertariffs.InSection4weexaminetheffectsofthechangeinthe
regimefromtariffstoquotasonthebehaviorofthemonopolistineachcountryandonthe
welfareofeachtradingcountry.Section5containsconcludingremarks
2. Themodel
Consideratwo-country,two-finalgood,one-intermediategood,arbitrarilyman -primaryfac-
tortradingmodel.Thecountriesarlabeledaandp. Ineachcountry,thesametwofinal
goodsandoneintermediategoodarproduced.Thetwofinalgoodsareproducedundercon-
ditionsffreentryandperfectcompetition,whiletheintermediategoodisproducedbya
monopolist.
Ineachcountry,thesamegprimaryfactorsareinelasticallysupp ied,movefreelyamongin-
dustriesandarefullyemployed
Therearetwoclassesofagentsineachcountry,theclassoffactorownersandthemonopol-
ist.Themonopolistownshisfirmbutpossessesnocapitalandsuppliesnolabor.Hecon-
sumesonlythefirstfinalgoodandthereforemaximizeshisutilityb maximizinghisprofit
Allfactorownersineachcountrya eidenticalnalrespects;thatis,theyhavethesamepre-
ferencesandfactorendowments.Withoutlossofgenerality,wenormalizethenumberoffac-
torownersineachcountryol. Botht emonopolistandthefactorownersmaydifferacross
countnes
Ineachcountryhemonopolistchooseshisoutputashiscontrolandisaprice-takerinfac-
tormarkets.Wetakeaconjecturalva iationsapproachthatincludesparticularstaticoligopo-
lysolutions,suchastheCoumot-Nashandcollusiveolutions,asspecialcases
Thefirstfinalgoodandtheintermediategoodareproducedbythegprimaryfactorsnly
whilethesecondfinalgoodisproducedbytheprimaryfactorsandanintermediategood.The
firstfinalgoodistakenasthenumeraire.Thusallintermediategoodsproducedbytheoligo-
polistsarehiredinthesecondfinalgoodindustryineachcountry
Thereforetheproductionfunctionsarewrittenas
Xll:=FIVll'V21' Vll)'i=:a,p( ..,
i )X2t:=FI(V12'V22' V12'Mdi
Ml:=G(ViV2M'"'VIM)IM'
where
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Xft(f=1,2):theoutputof hefthfinalgoodintheithcountry,
Mdi:theamountoftheintermediategoodemployedinthesecondfinalgoodindustryinith
country,
Vjk(j=1,2,..,g;k=1,2,M):theamountofthejthprimaryfactoremployedinthekth
industry,
M':theoutputof heintermediategoodproducedbythemonopolistincountryi
Weassumethateachproductionfunctionissubjectto(1)no-jointproducts,(2)constantre-
turnstoscale,(3)positiveandiminishingmarginalproductivityofeachfactor,and(4)the
propertyofstrictquasi-concavityinitsargument
3. Theoptimalbehaviorofthemonopolistsunderariffs
Weassumethatcountryaimportstheecondfinalgoodandexportsthefirstfinalgood
whilecountrypexportstheecondfinalgoodandimportsthefirstfinalgood.Weassume
thatthea-governmentimposesimporttariffsoncommodity2. Thetariffrevenueisdistri-
butedtothea-factorownersonly.
Letusfirstconsidertheoptimalbehaviorofthemonopolistproducingtheontradedin-
termediategoodincountryaundertariffs.Thea-monopolistseektomaximizeh sprofit
7c"=p~Ma_C"(M") (1)
where~aistheprofitof hemonopolist,M"ishisoutputof henontradedintermediategood
incountrya,p~rstherelativepriceoftheintermediategoodinaandCa(.)isthetotalcostof
producingM".Keepingfactorpricesconstantandifferentiating(1),weobtainasimpleform
ofthefirst-orderconditionforthemonopolist
p~+M"(ap"MIOMa)_dC"/dM"=O (2)
Ournextstepistoelucidatethef edbackterm(ap"M/aMa).Wefirstresortto hezero-profit
conditionforthesecondfinalgood2ina
al2(wf,,wf,p~)w~+a22(wa wap~)w~+a~2(w~,,wf,p~)p~=pa(3)
wherew;isthepriceofthejthprimaryfactorincountryi,aj2(')isthe(inputj/output2)ratio
mIpIstherelatrvepnceoffinalgood2mIp (1+t)pBandtisthetariffrateincountry
l.
Itisknownthatinatwo-country,perfectlyompetitivetradingmodel,theoptimaltariffrate
ispositive.However,inourtradingmodelthereexistsamonopolyineachcountryandthe
optimaltariffratemaybenegative.Thereforewehereassumethat>-1
Keepingfactorpricesconstantandifferentiating(3),wefindthat
apaMlaMa=(1l ~2)(ap~laMa) (3')
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Wenextturntotheworldmarket-clearingcond tionforthesecondfinalgood2
~D;(p~,yi)=~Xi2 (4)i=*,s i=*B
whereD~(.)istheMarshalliandemandfunctionofatypicalf ctorownerincountryi,X~is
thetotaloutputoffinalgood2iniandy'istheincomeofafactorownerini
ya=Fa+Ra (5_1)
yB=FB (5-2)
whereFis~w;Vj'isatypicalf ctorowner'sfactorincomeincountryi,Vj'ishisendowmentj=1
ofthejthprimaryfactorandRaisthetariffrevenueincountrya
R"=tp~(D~-X~) (6)
Keepingfactorpricesconstantandifferentiating(4)nd(6),respectively,wefindthat
-~(D~ni/p~)dp~)dp;+(c"/p~)dR"=~dX2' (4')i=a,B i=aB
dR"=tI tc" (6')-1 ~-~~]- [(-D~n"+Q)dPpdX1+t
whereniE(p;/D;)(aD~/ap~)>O,ciEpi(aD;/ayi)andQ"ED~-X"2>0.Letusnowturnto
themarket-clearingcond tionforthenontradedintermediategoodineachcountry
"
. w"I'p~)X~=M' (7)a~2(wl' '
Keepingfactorpricesconstant,differentiating(7)ndsubstitutingfrom(3')init,weobtain
dXM2(1/aM2)[dMX(aa~2lap')(1/a~2)dp;] (7')M
Substitutingfrom(7')in(6'),wefindthat
dR"=Adp~-(tp~/a~2)1-tc" (6")dM"1+t
whereA tI-
tc"~{-D~n~+Q"+[p~X2"/(a~2)2](a~2/ap~)}.Ontheotherhand,sub-1+t
stitutingfrom(7')in(4'),weobtain
Bdp~+(c"Ip~)dR"=[(1/aM2)+(1/aM2)~IdM (4")
Il~~D~ni)/p~+(1+t)(X2"/a~2(aa~2/ap~)(1/a~2)}and~"EdMB/dM"iswhereBE i=*,B
theconjecturalva iationstermthatdescribesthchangeintheoutputof hep-monopolistanti-
cipatedbythea-monopolistinresponsetoaunitchangeinthelatter'soutput.Inprinciple,~"
cantakeanyvalue,withspecialnterestat achingtothevalueofzero(theCournot-Nashcase)
Solvmg(4")and(6")forap/aM",wefindthat
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1+tap~laMa=_( ~2)~11+t(1-ca)+
(a~2/aM2)~ (8)
whereG~-(ca/p~)A-B.Wehereassumethat
(A.l)n">Q"/D~
and
(A.2)Thefinalgoodsarenormal:I>ca>0.
ThenwefindthatG>0fort>0.WenextshowthatG>0for0>t>-Ialso.Wecanre-
writeGas
_ 1+tIrD~n" X2"Iaa~2)]G- JL ~ (tc"Ip~)Q"(1+t)(a~2)2~ap~1+t(1-c") p~
>0for~1
Substitutingfrom(8)in(2),weobtainamoreexplicitformofthefirst-orderconditionfor
thea-monopolistundertariffs
P~-(1+t)M" I+t +(a~2/a~2)A"=dC/dM (9)G(aaM2)1+t(1-ca)
Wenexttumtotheoptimalbehaviorofthep-monopolistundertariffs.Toavoidrepetition
ofthecalculations,Ietusbarelystatehefirst-orderconditionforthemonopolist
a )]=Bp~- B I+t ~B+ CM aMB2 ,a~2aM2GI+t(1-ca) aM2 (lO)
where~B~~dMaldMBistheconjecturalva iationstermofthep-monopolist
3. Theoptimalbehaviorofthea-monopolistunderquotas
Inthissectionweassumethatthea-governmentimposesimportquotaswhicharesetatthe
equilibriumlevelofimportsof hesecondfinalgoodundertariffs
aTQaTED~T(p ,yaT)_X2 (ll)
wherethevariableswithuperscriptTarevaluatedhequilibriumunderthetariff.We
assumethatthea-govemmentbuysQaTofthefinalgood2fromcountrypatthequilibrium
priceofthegoodunderthetariffandthatthep-governmentacc p sthequota.Thepremium
(p~-p~T)QaTgoestothefactorownersincountrya
Letusnowexaminetheoptimalbehaviorofthea-monopolistunderthespecifiedquota.By
familiarreasoning,weobtainasimpleformofthefirst-orderconditionforthemonopolist
underthequota
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pM+(M"/a~2)(ap~laM")Q-dC"/dM"=O (12)
Topindowntheterm(ap~/aM")Qweresortto hemarket-clearingcond tionforthesecond
finalgoodincountryaunderthequota
D(p~,y")=X2"+Q"T (13)
BTwherey"=Fa+(p~-p2)QaT BTandQ"Tconstant,differentiat-. Keepingfactorprices,p2
ing(13),wefindthat
-p~(D~~"-c"Q"T)dp dX (13')
Substitutingfrom(4')in(13'),weobtain
(ap"/aM")Q(1/aM2){(1/p)(D"n"-c"Q"T)+[X~/(a~2)2](aa~2/6p~)}-1(14)
Substituting(14)(12),weobtainanmoreexplicitformofthefirst-orderconditionforthe
monopolist:
pM+[M/(a~2)2]{(1/p)(D~n"-ip"Q"T)+[X~/(a~2)2](aa~2/ap~)}~l
=dC"/dM" (14')
Wenowcomparetheoptimaloutputsofthea-monopolistunderthespecifiedquotaand
underatariff.Tothatendletusintroduceafunction
J"Q(M")EEa7T"Q/6M"
pM+[M/(aM2)I{(1/p")(D"n"-c"Q"T)+[X~/(a~2)2](aa~2/6p~)}~l
-dC"/dM" (15)
LettingM"Qbetheoptimaloutputofthea-monopolistunderthequota,wefindthat
J"Q(M"Q)=O.Moreoverwehereassumethat
(A.3)dJ"Q(M")/dM" (16)
(A.3)impliesthetabilityof heMarshallianadjustmentprocessforthemonopolistundera
quota:
M"=~[MR"(M")-MC"(M )l
where~pisapositiveconstant.ItfollowsthatM"Q~M"TifandonlyifJ"Q(M"T)~O.Eva
luating(14)atMa=MaTweseefrom(9)that
J"Q(M"T)=
(1+t)M"TaBMT2(~"T-cT) (17)(a"MT2)3GT
wherec;-H[(1+t)(a~2)E]-1>0,
(387)
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DBlr)B
2'l ca(1+t)Qa XB aaBH= - 2 >0Mp2+pB2 p~[1+t(1-c)I (a~2)6pM
XaIaaaM2E [(Dn caQa)/p~]+(a~2)2~ap~
Thus
MaQ~MaT~aT ~cT. (18)
Letustumtothewelfareeffectsofthechangeintheregimefromtariffstothequotas.We
hereintroducethemaximumbonuswhichisdefinedasthedifferencebetweenmaximumin-
comeandtheincomeneededtomaintaingivenutilitylevelsofeconomicagents.[SeeWan
(1965).]Giventheutilitylevelsofthea-factorownersandthea-monopolistundertariffs,i.e.,
uaTand7caT,themaximumbonusofcountryaunderthespecifiedquotais
Za(Ma)Eya(Ma)+[p~(Ma)_p~T]QaT+[pM(M) C(M)]
-ea[p~(M)uaT]7taT (19)
Differentiating(19)totally,weobtain
dZa(Ma)IdMa=p~-Ca'>O (19')
Weassumethatthereisaschemeoflumpsumco pensationwh che suresthatafterthe
changeintheregime,eitherallagentsarenotworseofforallagentsarenotbetteroff
Thereforec untryaispotentiallybetteroff(resp.worseoff)underaquotahanunderatariff
iftheoutputof hea-monopolistisgreater(resp.smaller)underaquotahanunderatariff
Wenowarriveatourfirstproposition
Proposition1. (1)If(A.l)-(A.3)andtheinequality~aT aresatisfied,thequilibrium
outputof henontradedintermediategoodofthea-monopolistissmallerandtheprofitof he
monopolistisgreaterunderaquotahanunderatariff.Moreovercountryaispotentially
worseoffunderaquotahanunderatariff
(2)If(A.l)-(A.3)andtheinequalityAaT>caaresatisfied,thequilibriumoutputof henon-
tradedintermediategoodofthea-monopolistisgreaterandtheprofitofthemonopolistis
greaterunderaquotahanunderatariff.Moreovercountryaispotentiallybetteroffundera
quotahanunderatariff
4. Theoptimalbehaviorofthep-monopolistandwelfareofcountrypunderquotas
Inthissectionletusverybrieflylookattheffectsofthechangeintheregimeincountrya
onthebehaviorofthep-monopolistandonthewelfareofcountryp
Letusfirstconsidertheoptimalbehaviorofthep-monopolist.Theanalysiswillproceedin
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thesimilarwaytothatinsection3.~ Thusletusagainstateheresultsonly.Underthe
assumptionthat
(A.4)dJBQ(MB)/dMB
wkereJBQ(MB)~~aIZBQlaMB
=p~+[MB/(a~2)2]-_2{DBnB/p)+[X(OaM2/6pM)/(a~2)2]}-CB'(MB),
wefindthat
MBQ~MBT ~~rBT
where~rB-[1+t(1-ca)](G+R) (DBnB/p)+[X(aaM2/apM)/(a~2)2]andG~ (1+t)a~2R
isdefinedin(8)
Moreoverweassumethatthereexistsa chemeoflumpsumcompensationwh chensures
thatafterthechangeintheregime,eitherallagentsarenotworseofforallagentsarenotbet-
teroff.Thencountrypispotentiallybetteroff(resp.worseoff)underaquotahanundera
tariffifandonlyiftheoutputof heP-monopolistisgreater(resp.smaller)underaquotahan
underatariff.Thuswehaveestablishedours condproposition
Proposition2. (1)If(A.1),(A.2),(A.4)andtheinequality~BT~rBTaresatisfied,the
equilibriumoutputof hep-monopolistissmallerandtheprofitof hemonopolistisgreater
underaquotahanunderatariff.Moreovercountrypispotentiallyworseoffunderaquota
thanunderatariff
(2)If(A.l),(A.2),(A.4)andtheinequality~BT>~BTaresatisfied,thequilibriumoutputof
thep-monopolistisgreaterandtheprofitofthemonopolistisgreaterunderaquotahan
underatanffMoreovercountrypspotentrallybetteroffunderaquotahanunderatariff
5. Concludingremarks
Inthispaperwesetupasimplegeneralequilibriumtwo-country,three-good(tw -finalgood
andonenontradedintermediategood),many-primaryfactort adingmodelinwhichfinalgoods
areproducedinperfectlyompetitivemark tsandthenontradedintermediategoodisproduced
byamonopolist.Inthemodelweexaminedth quivalenceoftariffsandquotas,i.e.,effects
ofthechangeintheregimefromtariffstoquotassetatthequilibriumlevelofimportsunder
tariffsonthebehaviorofthemonopolistandonthewelfareoftheimportcountry.We
showedthateveniftheprotectedfinalgoodmarketisperfectlyompetitive,tariffsandquotas
arenotgenerallyequivalent:Theprofitsofthemonopolistsinbothtradingcountriesaral-
waysgreaterunderquotasthanundertariffs.Moreoverifthevalueoftheconjecturalva ia-
tionofthea-monopolistisgrea er(resp.smaller)thanapositivecriticalv ue,thecountryais
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potentiallybetteroff(resp.worseoff)underquotasthanundertariffs.Similarly,ifthevalue
oftheconjecturalva iationofthep-monopolistisgreater(resp.smaller)thanasomecritical
value,thecountrypispotentiallybetteroff(resp.worseoff)underquotasthanundertariffs
Theconomicintuitionassociatedwithourresultsareveryclear.Eventhoughthein-
termediategoodsarenotradeddirectly,heyaretradedin irectly,andthatmakesthemono-
polistsbehaveasthoughtheirownproductsareraded
Finallyetustumtothecasewherethereexistsfactormarketdistortionineachcountry.Wehere
restrictourattentionoasimplecasewherethenominalw geisfixedconstantandthereexistsunem-
ploymentoflaborineachcountry.ThenitisseenthatthepropositionsIand2arestillcorrect
Moreoverthtotalamountoflaboremployedineachcountryissmallerunderaquuotathanundera
tariff
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